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(57)Abstract: 

PURPOSE: To perform necessary and sufficient 
emission restoring operation with respect to a plurality 
of individual recording heads emitting inks different in 
concn. 

CONSTITUTION: An empty emission control circuit 31 
of dark ink heads allowing recording heads 22CK t 22MK, 
22YK, 22KK for emitting dark inks to perform the empty 
emission not participated in recording and an empty 
emission control circuit 32 of light ink heads allowing 
recording heads 22CU, 22MU, 22YU, 22KU for emitting 
light inks not participated in recording are constituted in 
a separated state and, at each time when the standing 
times corresponding to ink densities are elapsed, the 
control circuits 31,32 are operated at different intervals. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has b en translat d by comput r. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim 1] In the ink-jet recording device which records by making two or more sorts of ink in 
which concentration is different breathe out from two or more record heads corresponding to 
each of this ink It has a processing means to perform regurgitation recovery for making good the 
discharge condition of each ink of two or more aforementioned record heads, the aforementioned 
processing means The ink-jet recording device characterized by being that with which each of 
two or more aforementioned record heads changes the conditions of each regurg.tat.on recovery 
of two or more of these record heads according to the concentration of the ink wh.ch carr.es 
out the regurgitation. 

[Claim 2] The aforementioned regurgitation recovery means is an ink-jet recording device 
according to claim 1 characterized by being the thing which makes the ink wh.ch does not 
participate in record breathe out from each of two or more aforementioned record heads. 
[Claim 3] The aforementioned regurgitation recovery means is an ink-jet recording device 
according to claim 2 characterized by being what changes the number of t.mes of the 
regurgitation per [ which does not participate in the record made to breathe out from two or 
mor aforementioned record heads '] predetermined time of ink as conditions of the 
aforementioned regurgitation recovery. 

[Claim 4] The aforementioned regurgitation recovery means is an ink-jet recording device 
according to claim 1 characterized by being the thing which makes the mk in two or more 
aforementioned record heads flow. 

[Claim 5] The aforementioned regurgitation recovery means is an ink-jet recording device 
according to claim 4 characterized by being what changes the strength which makes the mk in 
two or more aforementioned record heads flow as conditions of the aforementioned regurgitation 

recovery. . ,. , 

[Claim 6] The aforementioned regurgitation recovery means is an ink-jet recording device 
according to claim 1 characterized by being a means to clean the ink regulation section of two 
or more aforementioned record heads. 

[Claim 7] The aforementioned regurgitation recovery means is an ink-jet recording device 
according to claim 6 characterized by being what changes the number of times of cleaning per 
predetermined time of the ink regurgitation section of two or more aforementioned record heads 
as conditions of the aforementioned regurgitation recovery. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the ink-jet recording device which records using 

two or more sorts of ink in which concentration is different. 

[0002] 

[Description of the Prior Art] There is what was indicated by JP.2-14905.B which these people 
proposed previously, for example as an ink ******** recording device which obtains high 
gradation nature using two or more sorts of ink in which concentration is different 
conventionally. According to such equipment, representation of the gradation which cannot be 
expressed only by one kind of dot is also attained. 

[0003] On the other hand, there are some which perform regurgitation recovery for making the 
discharge condition of ink good in an ink-jet recording device. As an example of the technique of 
the regurgitation recovery, there are the following three, a, b. 'and c. 

[0004] a How to carry out [ in order to prevent the non-regurgitation by the increase in 
viscosity accompanied by with-time change of ink ] the regurgitation of the ink similarly from th 
nozzle of all record heads toward the outside of the field of image formation at a predetermined 
interval (henceforth the "empty regurgitation"). 

[0005] b How to cause a flow compulsorily in the ink which is equipped with compulsive flow 

m anses. such as a pump, and exists near [those ] the ink delivery similarly about all record 

heads all over the supply way which supplies ink to an ink delivery etc. for elimination of the 

thickening ink near the ink delivery of the record head produced by long-term neglect, 

elimination of the affix to the ink delivery leading to the non-regurgitation of ink, etc. 

[0006] c. How to equip with the flexible blade which contacts the delivery of a record head, carry 

out the wiping of near the delivery of all record heads similarly with the blade, and wipe off 

[ since the ink drop which returned from the record medium adheres to the delivery of a record 

head and may start the non-regurgitation of ink, when ink is breathed out by high duty and a 

printing etc. is repeated ] an adhesion drop that the non-regurgitation should be prevented 

beforehand. 

[0007] 

[Problem(s) to be Solved by the Invention] However, when the technique of a, b. and c 
mentioned above is adopted as the ink-jet recording device which records using two or more 
sorts of ink in which concentration is different and same regurgitation recovery is performed to 
it to all record heads, there are the following problems. 

[0008] In [problem in the case of technique of a] dark ink, and light ink, since the direction of 
dark ink has the quick speed of a viscosity change with time, the empty regurgitation in the 
int rval with th record head shorter than the record head for light ink regurgitation for dark ink 
regurgitation is needed. . 
[0009] However, when the empty regurgitation of all the record heads is temporarily carried out 
at a short interval required for the record head for dark ink regurgitation, to the record head for 
light ink r gurgitation, the frequency of th empty regurgitation becomes superfluous and there 
is a problem that the amount of waste ink increases by the empty regurgitation beyond the need. 
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[0010] In [problem in the case of technique of b] dark ink, and light ink Since the direction of 
dark ink has th quick speed of a viscosity change with time, when recording a pnntmg etc. after 
prolonged neglect If a compulsory flow is not caused in the ink in the head about the record 
head for dark ink regurgitation, although ink is breathed out and twisted and there are things 
even if it does not cause a compulsory flow in the ink in the head about the record head for light 
ink regurgitation, the regurgitation of the ink may be carried out. 

[001 1] Therefore, by unnecessary compulsive flow of ink to the record head for the regurgitation 
of light ink. when a compulsory flow of ink is similarly caused about all record heads, while a time 
loss arises, there is a problem that the leakage ink which turns into waste ink by compulsory flow 
of ink will arise beyond the need. 

[0012] Since the duty of the record head corresponding to it changes greatly with concentration 
of [trouble in the case of technique of c] ink, When it doubles with the record head for light ink 
regurgitation which breathes out ink by high duty and records a printing etc. and the same wiping 
operation is performed to all record heads To the record head for dark ink regurgitation wh.ch 
records a printing etc. by low duty, the wiping operation beyond the need w.ll be performed and 
there is a problem bring a degradation of a blade forward or bring lassitude of the field of an ink 

delivery forward. ... , 

[0013] The purpose of this invention is to offer the ink-jet recording dev.ce which can perform 
optimum regurgitation recovery to each of two or more record heads wh.ch carry out the 
regurgitation of the ink of different concentration. 

[M° a^s for Solving the Problem] In the ink-jet recording device which records by the ink-jet 
recording device of this invention making two or more sorts of ink in wh.ch concentration is 
different breathe out from two or more record heads corresponding to each of th.s .nk It has a 
processing means to perform regurgitation, recovery for making good the discharge cond.tion of 

ach ink of two or more aforementioned record heads, the aforementioned process.ng means 
Each of two or more aforementioned record heads is characterized by being what changes the 
conditions of each regurgitation recovery of two or more of these record heads according to the 
concentration of the ink which carries out the regurgitation. 

[Function] The ink-jet recording device of this invention performs the always stabilized 
regurgitation by required sufficient regurgitation recovery doubled with the property of shade ink 
by p rforming regurgitation recovery according to the concentration of the ink wh.ch carries out 
the regurgitation of the ink of different concentration to two or more record heads wh.ch carry 
out the regurgitation. . . 

[0016] It is possible to adopt arbitrary processings of the w.p.ng of a compulsory flow to the ink 
in the empty regurgitation which makes the ink which does not participate in record breathe out 
as the above-mentioned regurgitation recovery, and a record head, and an ink del.very etc.. and 
it is also possible to combine those processings. 

[0017] . . 

[Example] Hereafter, the example of this invention is explained based on a drawing. 

[0018] (The 1st example) View 1 to the drawing 4 is drawing for explain.ng the 1st example ot 

this invention. . . . 

[0019] First, in the dr_awing_3 showing the Records Department of the printer as an ink jet 
recording device. 1 f is the recording paper as a record medium, and record of picture .mages 
such as a printing, is performed on the top. being moved in the orientation of the arrow head 12 
by a platen 13 and the pinch roller 14. The driving force of the ejection motor 15 .s transmitted 
to a platen 13 through gears 16-21. and carries out the rotation drive of the platen. 22 .s the 
head unit attached on carriage 23. and has head 22YK which carries °***W r ^™ < ? 
yellow, a Magenta, cyanogen, and each shade ink of black. 22YU, 22MK. 22MU. 22CK. 22CU. 
22KK and 22KUs The record head of the for the dark ink of cyanogen and for light ink 
regurgitation in the record head. 22CK, and 22CU of the for the dark ink of a Magenta and for 
light ink regurgitation in the record head of the for the dark ink of yellow and for light ink 
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r gurgitation in 22YKs and 22YUs, 22MK, and 22MUs, 22KK. and 22KUs are the dark ink of black, 
and a record head for light ink regurgitation. 20 is a motor which drives carnag 23 through the 
belt 26 which constructs among rollers 27 and 28 and was passed, and carnage 23 is moved in 
th orientation of the arrow h ad 29 along with rods 24 and 25. 

[0020] Next, the regurgitation principle of the ink-jet record head used for the equipment of this 
exampl is explained. 

[0021] The record head applied to an ink-j t recording device is ********** about the energy 
operation section generally prepared in a detailed liquid delivery (orifice), a liquid route, and a 
part of this liquid route, and an energy generation means to generate the drop formation energy 
made to act on the liquid in this operation section. 

[0022] Irradiate the electromagnetic wave of a thing, laser, etc. using the electric machine 
conversion fields, such as a piezo-electric element, as an energy generation means to generate 
such energy, and make the liquid which is there absorb, it is made to generate heat, and there is 
a thing which a liquid is heated [ thing ] for a drop in the operation by this generation of heat 
with the regurgitation, the thing which was made tb make it fly, or the electric thermal- 
conversion field, and was made to make a liquid breathe out. 

[0023] Since the record head used for the ink-jet recording method which makes a liquid breathe 
out with heat energy also in it can arrange the liquid delivery (orifice) for breathing out the drop 
for record and forming the drop for flight with high density, it can carry out record of high 
resolution. Moreover, the record head using the electric thermal-conversion field as an energy 
generation means Miniaturization overall as a record head is also easy, and the progress of the 
technique and the enhancement in a reliability in the latest semiconductor field can utilize the 
advantage of remarkable IC technique or micro manipulation technique more than enough. From 
long-picture-izing and shape[ of a field ]-izing (two-dimensional-izing) being easy etc., the 
formation of a multi-nozzle / formation of a high-density-ized package is easy, a productivity is 
good in large quantities moreover, and it is possible to offer the head for ink-jet record also with 
a cheap manufacturing cost. 

[0024] Thus, the ink-jet record head which uses the electric thermal-conversion field for an 
energy generation means, and Was manufactured through the semiconductor manufacture 
process Prepare the liquid route corresponding to each ink delivery, and heat energy is made to 
act on the liquid which fills this liquid route for every liquid route of this generally. The electric 
thermal-conversion field as a means to breathe out a liquid from a corresponding ink delivery 
and to form the drop for flight is established, and it has the structure where a liquid is supplied in 
each liquid route from the common liquid room which is open for free passage to each liquid 

route. . 
[0025] About the manufacture technique of the ink regurgitation section, in addition, these 
people The solid-state layer for forming a liquid route at least on the 1 st substrate, and the 
activity energy-line hardenability material layer used for formation of the wall of a liquid route at 
least. Carry out the laminating of the mask on the 2nd substrate, and an activity energy line is^ 
irradiated from the upper part of this mask, the 2nd substrate — one by one — a laminating 
carrying out — after that — this — At least, it was made to harden as a component of a liquid 
route, a part for the non-hard spot of a solid-state layer and an activity energy-line 
hardenability material layer was further removed from between [ of two ] substrates, and it 
applied for the technique of an activity energy-line hardenability material layer which forms a 
liquid route at least (refer to JP.62-253457.A). 

[0026] Drawing 4 shows the outline configuration of the ink-jet record head mentioned above. 
The record head 1 01 passes through semiconductor manufacture process processes, such as 
etching vacuum evaporationo and sputtering, and consists of the activity energy-line 
hardenability material layer 210 and the top plate 106 which have the electric thermal- 
conversion field 103 formed on the substrate 102 which is the 1st substrate, the electrode 104, 
and the liquid rout 1 10 and which were hardened so that clearly from this drawing. 
[0027] However, with a r cord head 101 like a lever, it is supplied in the common liquid room 108 
through the liquid supply pipe 107 from th liquid store room which the liquid for record 1 12 is 
not illustrating. 109 is a connector for liquid supply pipes. The liquid 112 supplied in the common 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_ejje 



02/04/04 



THIS PAGE BLANK (uspto) 



liquid room 108 is supplied by capillarity in a liquid route 110, and is held at stability by forming a 
meniscus by the ink delivery 1 1 1 at the nose of cam of a liquid route. Then, when energized by 
the el ctric thermal-conversion field 103, the liquid on el ctric th rmahconversion dignity ,s 
heat d a foaming phenomenon occurs, and a drop carries out the regurgitat.on from the ink 
delivery 1 1 1 by the nergy of the foaming. By the configuration which was mention d abov . the 
ink-j t record head of a multi-nozzle was able to be formed for high-density liquid route piping 
called delivery density 400DPI. . 

[0028] In such an ink-jet recording device, when the volatile component in ink evaporates from 
an ink delivery, ink viscosity increases and the regurgitation possible viscosity upper limit of a 
record head is exceeded by prolonged neglect, the phenomenon of the non-regurgitat.on of ink 

will occur. +!.+•♦ 
[0029] The non-regurgitation prevention means which are shown below are taken to it. 
[0030] First, drawin g 2 explains the relation of an increase between neglect time and ink 
viscosity. The dotted line in drawing 2 shows the change property of the viscosity in the case of 
dark ink use. Dark ink is the neglect time T1 . eta V which is sometimes the viscosity of the upper 
limit in which the regurgitation is possible by vaporization of a volatile component When it 
becomes and is left over the long time beyond it, the regurgitation of the dark ink becomes 
impossible. Therefore, it is related with dark ink and is T1. Inside T3 of the drawing 2 which is 
short neglect time Whenever time passes, the non-regurgitation can be beforehand prevented by 
p rforming the empty regurgitation. . 
[0031] eta 1 which light ink has the loose increase in the viscosity accompanied by vaporization 
of a volatile component, the relation between neglect time and ink viscosity changes on the 
other hand as shown in the solid line in drawing 2 , and is the upper limit of regurgitation possible 
viscosity the neglect time to attain — T2 it is - T1 in dark ink use It becomes long. Therefore, 
in light ink use, it is T2. Whenever the time T4 in the drawing 2 which is short neglect time 
passes, by performing the empty regurgitation, the non-regurgitation can be prevented 

[0032] h Then, as shown in drawing 1 . the empty regurgitation control circuit 31 of head 22CK for 
dark ink regurgitation, 22MK, 22YK, and: KK .22 >arid the^em pty regurgitation control circuit 32 ot 
head 22CU for light ink regurgitation, 22MU, 22YU, and 22KUs divide and consist of this example. 

[0033] And neglect time T3 mentioned above by the former empty regurgitation control circuit 
31 Whenever it passes The drive circuits 33A, 33B, 33C, and 33D corresponding to each of head 
22CK for dark ink regurgitation, 22MK, 22YK. and KK 22 are driven. The empty regurgitation of 
the ink is carried out toward the ink acceptor made to counter each head toward the outs.de of 
th field of the image formation on the recording paper 1 1 from each head. Furthermore, neglect 
tim T4 mentioned above by the latter empty regurgitation control circuit 32 Whenever it passes 
Head 22CU for light ink regurgitation, 22MU. 22YU. and 22KUs swerve, and the drive circuits 
34A 34B 34C and 34D corresponding to ** are driven. The empty regurgitation of the ink is 
carried out toward the ink acceptor made to counter each head toward the outside of the field 
of the image formation on the recording paper 1 1 from each head, the timer for 35 clocking the 
neglect time of a recording device — it is — the time check — time — being based — control 
circuits 32T [ 31 and ] 3 And T4 It will operate by the neglect time interval. Therefore, a 
processing means 36 by which these timer 35 and control circuits 31 and 32 perform recovery of 

a head is constituted. . , . _, , + 

[0034] Thus in the case of this example, a consumption of the ink by the useless empty 
r gurgitation can be lost by performing the empty regurgitation of the ink from a head to the 
timing according to the concentration of ink. the conventional case incidentally — dark ink and 
light ink — fair — neglect tim T3 every — since the empty regurgitation was performed, to 
light ink, the frequency of the empty regurgitation increased beyond the need, and there was 

futility of ink . f , 

[0035] (The 2nd example) In the 1st example mentioned above, although th interval ot the 
empty regurgitation is changed with the dark ink head and the light ink head, the interval of the 
empty regurgitation is carried out in common, and even if it is made to change the drive 
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conditions of the empty r gurgitation, th same effect can be acquired. 

[0036] That is, it is the neglect time T4 of drawing 2 about the common interval of the empty 
regurgitation. It sets up. and to a dark ink head, even if the viscosity of the dark ink is eta 2, it 
drives so that th big ink regurgitation nergy which can carry out the regurgitation of the ink 
certainly may be given. For example, in the ink-jet record mentioned above, big ink regurgitation 
energy can be acquired by lengthening the width of face of the driving pulse of the electric 
thermal-conversion field 103 (refer to the drawing 3 ) t dividing the driving pulse, or raising a 
driver vottage. Moreover, to this, the viscosity of ink is lowered and, thereby, it may be made to 
make the pulse number of the driving pulse for the empty regurgitation into about 50 shots to a 
light ink head, for example, and to perform the knockout of the thickening ink near the delivery of 
a dark ink head by generation of heat of the electric thermal-conversion field 103 as about 
several 100 shots to a dark ink head. 

[0037] (The 3rd example) The effect which was further excellent in the dark ink head and the 
light ink head by considering as the configuration which changes both the interval of the empty 
regurgitation and the drive conditions of the empty regurgitation can be acquired. 
[0038] That is, it is the neglect time T4 about the interval of the empty regurgitation of the 
neglect time T3 and light ink in the interval of the empty regurgitation of dark ink. The viscosity 
of the ink when performing the empty regurgitation by carrying out is arranged. Since the light 
ink of what can perform the stable empty regurgitation of neglect time is longer, even if the 
viscosity near the delivery of the light ink and dark ink is the same, light ink may have many 
amounts of thickening ink which vaporization should progress even inside [ the ] a nozzle 
compared with dark ink, and should be extruded. Then, the ink status in each nozzle of a light ink 
head and a dark ink head can be made the same by lengthening the interval of the empty 
regurgitation to a dark ink head, and making [ many ] the number of driving pulses for the empty 
regurgitation, and carrying out the empty regurgitation from masses about a light ink head. 
[0039] (The 4th example) When a recording device is left by the damp environment over about 
one weeks or more, in order for the color which had melted into ink when the water component 
and solvent component in ink evaporated, ink, viscosity became high and vaporization progressed 
further to carry out precipitation fixing and to get it blocked in a nozzle, in order to remove this 
fixing object, a supply recovery system which is shown in drawing 5 is constituted. 
[0040] After drawing 5 shows the supply recovery system to one record head 22 and closes a 
bulb 136, it extrudes from a delivery the foreign matter got blocked with the ink which sent the 
ink in the sub tank 134 into the record head 22 from the supply way 132, and was sent in from 
the record head 22 with the gear pump 131. The ink revealed from the delivery is removed by 
the depuration means of the delivery side not to illustrate. Such a series of operation is called 
pressurization recovery action. 

[0041] In addition, a bulb 136 is opened at the time of a record operation of a printing etc., and it 
supplies ink to the record head 22 through the ink supply way 1 233. 

[0042] The needs for pressurization recovery action differ in dark ink and light ink. Then, why the 
needs differ is explained from drawin g 7 based on drawing 9 . 

[0043] Ink composition is made into an example, a color (FB2 as an example of BK ink (black 
ink)) is used 30%, and light ink uses [ a diethylene glycol DEG / dark ink ] the remainder as water 
1% 4%. First, as composition of dark ink is shown in drawing 7 , after one week neglect, a 
diethylene glycol DEG serves as 10%, and a color serves as [ the composition before neglect / 
water ] 4% of composition 25%. As a result of the experiment, as a color melted only 3% but water 
showed [ a diethylene glycol DEG ] in drawing 8 after one week neglect of dark ink to 25% of a 
solution, to 10%, the color separated the solubility of a color. On the other hand, as composition 
of light ink was shown in the drawing 9 and the drawing 1 0 , after one week neglect, the 
diethylene glycol DEG became 25% 10%, the color became [ water ] 1%, and a color did not 
separate. 

[0044] Therefore, in the case of dark ink, after one week neglect needs to remove a precipitation 
color by the pressurization recov ry action mentioned abov before the record operation of a 
printing etc., when it is light ink on th other hand, before a record operation of the printing after 
one week neglect etc., especially pr ssurization recovery action is not required, for example, it is 
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enough for it to perform the empty regurgitation of about 100 shots mentioned above. 
[0045] Then, in the case of this example, for every predetermined neglect time, such as one etc. 
wee k ( when only the time when it is shorter than a dark ink head carries out pressurization 
recov ry action of th light ink head, the futility of leakage ink is lost, without performing 
r covery action beyond th need to a light ink head, therefore, it is shown in drawingJS — as — 
the object for dark ink regurgitation — head 22CK and 22 — the control circuit 141 for the 
pressurization recovery action of MK, 22 YK, and KK 22 and the control circuit 142 for the 
pressurization recovery action of head 22CU for light ink regurgitation, 22MU, 22YU, and 22KUs 
are divided and constituted the timer for 143 clocking the neglect time of a recording device — 
it is — the time check — based on time, control circuits 141 and 142 will operate by the 
predetermined neglect time interval Therefore, the recovery means 144 of a head is constituted 
by these timers 143 and control circuits 141,142. 

[0046] In addition, you may shift the stage of control circuits 141 and 142 of operation so that 
pressurization recovery action of the dark ink head may be carried out at an interval shorter 
than a light ink head. 

[0047] Furthermore, about a dark ink head, pressurization recovery action may be carried out 
after one week neglect, on the other hand, the empty regurgitation in the example mentioned 
above after one week neglect may be made to perform about a light ink head, and the technique 
of the recovery of the ink head of a shade may be changed. [0048] Moreover, you may be made 
to remove the foreign matter got blocked in the delivery by attracting ink from the ink delivery of 
a record head like the pressurization recovery action mentioned above. 

[0049] (The 5th example) The pressurization recovery action which mentioned the record head 
delivery side above to the light ink head during the modality of color of light ink, color 
concentration, and neglect by the configuration of a capping unit which acts as a cap may be 
unnecessary. 

[0050] In this case, it has the recovery system which consists of a gear pump 131, the supply 
way 132, the bulb 136, etc. which are shown in drawing 5 only to a dark ink head, and considers 
as the configuration without such a recovery system to a light ink head. By carrying out like this, 
it can consider as an easy configuration. 

[0051] (The 6th example) It is also possible : to ; constitute the recovery means which the ink 
viscosity after the same time neglect differs; ; and is different with a dark ink head and a light ink 
head since possibility of carrying out the color precipitation only of the dark ink head is high from 
a dark ink head and a light ink head. 

[0052] For example, although there is much leakage ink and an equipment configuration becomes 
large, even if it carries out a color precipitation, the recoverable pressurization recovery system 
mentioned above is applied to a dark ink head, and the suction recovery system using the 
suction pump with which there is little leakage ink and an equipment configuration becomes 
small, and the capping unit is applied to a light ink head. In this case, capping of the capping unit 
will be carried out to the ink delivery of a light ink head, and it will attract a foreign matter with 
ink from an ink delivery with the suction force of a suction pump. 

[0053] (The 7th example) View 1 1 sets 1 set of shade record heads of same color ink to 22K and 
22U among two or more sets of different shade record heads for every ink color, and shows 
those driving-signal systems. In addition, the color concentration of dark ink shall have light ink 
the degree of 2 double degree here. 

[0054] In drawing 1 1 , according to a shade distribution table which is shown in ^wjogJU? . the 
shade distribution processing section 151 distributes a picture signal to the picture signal for 
dark ink, and the picture signal for light ink, and sends each to the binary-ized processing 
section 152. The binary-ized processing section 152 makes binary the sent picture signal, 
respectively, and sends it to the corresponding head drivers 153K and 153U. The head drivers 
153K and 153U drive the record heads 22K and 22U which correspond based on the inputted 
picture signal, and perform image recording. 

[0055] Th shad distribution table of drawing 12 makes the number of the dots only by light ink 
increase according to picture signal level in record within th limits of the highlight section from 
which picture signal level becom s 127 or less, so that each dot may not be conspicuous, in 
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order to mitigate the granular feeling of an ink drop. And picture signal level thins out the light 
ink dot of the record position which added the dark ink dot according to picture signal level, and 
drove in the dark ink dot with ** f aft r burying all the dots of light ink exceeding 127. 
[0056] the case wher a shade ink head is driven using such a shade distribution table — dark - 

- in the light ink head 22U, duty becomes high rather than ink head 22K For example, when the 
picture signal of duty was inputted an av rage of 30%, the duty ratio of dark ink and light ink 
became about 1 :4 **. 

[0057] Drawing 14 is a plan of record head 22YK, 22YU, 22MK, 22MU. 22CK, 22CU, 22KK, and 
22KUs in the same ink-jet recording device as the drawing 3 mentioned above, and the end of 
the blades 161, such as polyurethane whose free length is about 4mm, is being fixed to the 
mainframe side of equipment in the home position set up out of the printing area of the left-hand 
side in drawing. The blade 161 is arranged so that about 1mm of the other end may invade in the 
orientation of the delivery side of a record head, and as shown in drawjn&!4 , in case the record 
head located in a line eight shades moves in the arrow head 29 orientation toward a printing area 
from a home position, it serves as the configuration that a blade 161 carries out the wiping of 
those ink delivery sides. Thus, when the wiping of the ink delivery side of eight heads is carried 
out with one blade 161, in order to avoid the color mixture of ink, the empty regurgitation of 
about 200 shots mentioned above in each of eight record heads out of the printing area before 
the record operation of the printing after a wiping etc. is performed. 

[0058] this example is shown in c__a___ngJ3 — as — head 22CK for dark ink regurgitation, and 22 

— a time check of the timer 173 with which it has the wiping control circuit 171 for MK, 22YK, 
and KK 22, and the wiping control circuit 172 for head 22CU for light ink regurgitation, 22MU, 
22YU, and 22KUs, and each control circuit 171 and 172 clocks the neglect time of a recording 
d vice — based on time, it operates by the predetermined neglect time interval And the 

r covery means 174 of a head is constituted by these timers 173 and control circuits 171,172. 
[0059] A deer is carried out, and in the case of this example, as mentioned above, the direction 
of a light ink head chooses the two wiping modes corresponding to having the printing duty which 
is about several times the dark ink head. ^ 

[0060] The 1st wiping mode is mode which only a dark irik head is retreated in the arrow head 
162 orientation using an alternative head slide means by which it does not illustrate, and carries 
out the wiping only of the delivery side of a light ink head with a blade 1 61 , as shown in drawing 
15 . On the other hand, the 2nd wiping mode is mode which carries out the wiping of all the ink 
heads of a shade, as shown in drawing 14 . Control circuits 171 and 172 switch such selection in 
the two wiping modes automatically according to the need for the wiping of the ink head of a 
shade. In addition, the delivery side of the ink head of a shade is returned to a single tier at the 
time of a record operation of a printing etc. 

[0061] In addition, the rate of the frequency in the mode which carries out the wiping of the total 
head, and the mode which carries out the wiping only of the light ink head is beforehand set to 
the predetermined rate (for example, 1 :3) by prior experiment. 

[0062] Moreover, when the wiping only of the light ink head is carried out, the empty 
regurgitation for color mixture prevention which was mentioned above is enough if it carries out 
only about a light ink head. 

[0063] (Example of the octavus) Although the rate of the frequency in the mode which carries 
out the wiping of the total head, and the mode which carries out the wiping only of the light ink 
head was fixed in the 7th example mentioned above, this invention is not restricted to this. 
[0064] In the shade distribution processing section 151 of the drawin g 1 1 mentioned above, in 
distributing a shade picture signal using a shade distribution table which is shown in drawingJI2 , 
the rate of ** after shade distribution and the picture signal of ** changes a lot by the input 
level of the picture signal before shade distribution. For example, when the signal level before 
distribution is 127, light ink s rves as duty 100% to dark ink being 0% duty, and light ink serves as 
duty 0% to dark ink being 100% duty in the time of I vel being 255. Thus, it depends for the rate 
of distribution of shade ink on th size of an input level. 

[0065] Then, when the video count of the pictur signal (**) and picture signal (**) after shade 
distribution is carried out, respectively and the count of a picture signal (**) exceeds the 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgLejj 



02/04/04 



pred termin d set point, the wiping of a light ink head is performed, and on the other hand, when 
the count of a picture signal (**) exceeds the predetermined set point, it is made to perform the 
wiping of a dark ink head in this example. 

[0066] The same function as this can be had and depend d, and the configuration which divides 
the picture signal b fore shade distribution into 0-127 level domain and 128 - 256 level domain, 
for example, carries out the video count of each, computes th ratio of the picture signal after 
shade distribution from those counted value, and determines the ratio of the frequ ncy of the 
wiping of a dark ink head and a light ink head as an easy configuration according to the ratio can 
be taken. 

[0067] Drawing 18 serves as the configuration which shows the configuration for a video count, 
compares the picture signal from a picture signal processing circuit with the fixed signal (for 
example, 128 level) from a fixed signal generating circuit, counts the number of pixels of the 
picture signal more than the level of a fixed signal by the counter 1, and counts the number of 
picture images of the picture signal of under the level of a fixed signal by the counter 2. 
[0068] And the wiping of a light ink head is the time t1 of a lower formula (1). It carries out for 
s tting (k1 is a predetermined value). 
[0069] 

[Equation 1] ,_^ v 

iii+jy* l <d**?> hffl) + (3&»y»2<P3ty »y Hi) 

ti =ki X ; — 



( 1 ) 

[0070] Moreover, the wiping of a dark ink head is the time t2 of a lower formula (2). It carries out 

for setting (k2 is a predetermined value). 

[0071] 

[Equation 2] r/r^* ^S^„\l : : " 

t2 =k2 x (counted value of a counter 1 ) (2) 

(The 9th example) Although only the dark ink head is made to slide in the 7th example mentioned 
above in order to carry out the wiping only of the light ink head, this invention is not restricted 
to this. 

[0072] this example shows to the drawing 1 4 and the drawing 1 5 — as — each — head 22YK- 
22KU is alike, respectively, and it has the corresponding blade (1 61 KIM 61 YK), and drawing._16 is 
made to move the total head in the orientation of the arrow head 29, while all blades had been 
made to contact a corresponding head, so that it may be shown in the case of the mode which 
carries out the wiping of the total head On the other hand, in the case of the mode which carries 
out the wiping only of the light ink head, while a blade slide means by which the blade 
corresponding to each ** ink head was not illustrated was made to contrast to the upper part in 
drawing and the blade corresponding to a light ink head had been made to contact a light ink 
head as shown in drawing 1 7 , the total head is moved in the orientation of the arrow head 29. 
[0073] (in addition to this) In addition, especially this invention is equipped with meanses (for 
example, the electric thermal-conversion field, a laser beam, etc.) to generate heat energy as 
energy used also in an ink-jet recording method in order to make the ink regurgitation perform, 
and brings the effect which was excellent in the record head of the method which makes the 
change of state of ink occur with the aforementioned heat energy, and the recording device. It is 
because high-density-izing of record and highly minute-ization can be attained according to 
such a method. 

[0074] About the typical configuration and typical principle, what is performed using the 
fundamental principle currently indicated by the U.S. patent specification of No. 4723129, and 
this No. 4740796 specification, for example is desirable. Although this method is applicable to 
both the so-called on-d mand type and a continuous system On the electric thermal- 
conversion field which is especially arranged corresponding to the sheet and liquid route where 
th liquid (ink) is held in the on-demand typ case By impressing at least one driving signal 
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which gives the rapid temp ratur rise which corresponds to recording information and exceeds 
nucleate boiling Since make the electric thermal-conv rsion field generate heat energy, the heat 
operation side of a record h ad is made to produc film boiling and the foam in the liquid (ink) 
corresponding to this driving signal can b formed by the couple 1 as a result, it is effective. A 
liquid (ink) is mad to breath out through opening for regurgitation by growth of this foam, and 
deflation, and at least one drop is formed. If this driving signal is made into the shape of a pulse 
form, sine growth deflation of the foam will be p rformed pertinently instancy, the regurgitation 
of a liquid (ink) excellent in especially responsibility can be attained, and it is more desirable. As 
a driving signal of the shape of this pulse form, what is indicated by the U.S. patent specification 
of No. 4463359, and this No. 4345262 specification is suitable. In addition, if the conditions 
indicated by the U.S. patent specification of No. 4313124 of invention about the rate of a 
temperature rise of the above-mentioned heat operation side are adopted, further excellent 
record can be performed. 

[0075] The configuration using the U.S. patent specification of No. 4558333 which indicates the 
configuration arranged to a delivery which is indicated by each above-mentioned specification as 
a configuration of a record head, the liquid route, and the field to which the heat operation 
section other than the combination configuration (a straight-line-like liquid flow channel or right- 
angled liquid flow channel) of the electric thermal-conversion field is crooked, and the U.S. 
patent specification of No. 4459600 is also included in this invention. In addition, the effect of 
this invention is effective also as a configuration based on JP.59-1 38461 ,A which indicates the 
configuration whose puncturing which absorbs the pressure wave of JP,59-123670,A which 
indicates the configuration which makes a common slit the regurgitation section of the electric 
thermal-conversion field to two or more electric thermal-conversion fields, or heat energy is 
made to correspond to the regurgitation section. That is, it is because it can record efficiently 
certainly according to this invention no matter the gestalt of a record head may be what thing. 
[0076] Furthermore, this invention is effectively applicable also to the record head of the full-line 
typ which has a length corresponding to the maximum width of the record medium which can 
r cord a recording device. As such a record head, any of the configuration which fills the length 
with the combination of two or more^ecords head, and the configuration as one record head 
formed in one are sufficient. 

[0077] In addition, this invention is effective when a thing of a serial type like an upper example 
also uses the record head of the cartridge type with which the ink tank was formed in one for 
the record head fixed to the mainframe of equipment, the exchangeable chip type record head to 
which the electric connection with the mainframe of equipment and supply of the ink from the 
mainframe of equipment are attained by the mainframe of equipment being equipped, or the 
record head itself. 

[0078] Moreover, as a configuration of the recording device of this invention, since the effect of 
this invention can be stabilized much more, it is desirable to add the regurgitation recovery 
means of a record head, a preliminary supplementary means, etc. If these are mentioned 
concretely, a preheating means to heat using the capping means, the cleaning means, the 
pressurization or the suction means, the electric thermal-conversion field, the heating elements 
other than this, or such combination over a record head, and a reserve regurgitation means to 
perform the regurgitation other than record can be mentioned. 

[0079] Moreover, although only one piece was prepared also about the modality or the number of 
a record head carried, for example corresponding to monochromatic ink, corresponding to two or 
more ink which differs in an others and record color or concentration, it may be prepared the 
number of two or more pieces. That is, this invention is very effective also in the equipment 
equipped with at least one of each full color recording modes by the double color color of a 
different color, or color mixture, although not only the recording mode of only mainstream colors, 
such as the nigrities, but a record head may be constituted in one as a recording mode of a 
recording device or the paddle gap by two or more combination is sufficient, for example. 
[0080] Furthermore, in addition, in this invention xample explained above, although ink is 
explained as a liquid It is ink solidified I ss than [ a room temperature or it ], and what is 
soft ned or liquefied at a room temp ratur may be used. Or in an ink-jet method, since what 
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carries out a temperature control is common as a temperature control is performed for ink itself 
by within the limits [ 70 degrees C or less ] 30 degrees C or more and it is in a stable 
regurgitation domain about th viscosity of ink, ink may use what makes the shape of liquid at 
the time of use record signal grant. In addition, in order to prevent the temperature up by heat 
energy positiv ly by your making it use it as energy of th change of state from the solid status 
to the liquid status of ink, or in order to prevent vaporization of ink, you may use the ink which 
solidifies in the state of neglect and is liquefied by heating. Anyway, ink liquefies by grant 
according to the record signal of heat energy, and this invention can be applied when using the 
ink of the property liquefied for the first time by grant of heat energy, such as that by which 
liquefied ink is breathed out, and a thing which it already begins to solidify when reaching a 
record medium. The ink in such a case is good also as liquefied to a porous material sheet 
concavity or a breakthrough which is indicated by JP.54-56847.A or JP,60-71260,A, or gestalt 
which counters to the electric thermal-conversion field in the status that it was held, as a solid. 
In this invention, the most effective thing performs the film-boiling method mentioned above to 
each ink mentioned above. 

[0081] Furthermore, in addition, although used as gestalt of this invention ink-jet recording 
device as the picture image outgoing end end of information-processing devices, such as a 
computer, you may take the gestalt of the reproducing unit combined with others, the reader, 
etc., and the facsimile apparatus which has a transceiver function further. 
[0082] 

[Effect of the Invention] As explained above, since the ink-jet recording device of this invention 
is the configuration of performing regurgitation recovery according to the concentration of the 
ink which carries out the regurgitation of the ink of different concentration to two or more 
record heads which carry out the regurgitation, it can guarantee the always stabilized 
regurgitation by required sufficient regurgitation recovery doubled with the property of shade ink. 

[0083] As the above-mentioned regurgitation recovery, arbitrary processings of the wiping of a 
compulsory flow to the ink in the empty regurgitation which makes the ink which does not 
participate in record breathe out, and a record head, and an ink delivery etc. can be adopted, and 
those processings can also be combined. 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the origi 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[ Drawing 1] It is the block block diagram showing the important section of the 1st example of 
this invention. 

[Drawing 2] It is explanatory drawing of the relation between the neglect time of shade ink, and 
viscosity. 

[Drawing 3] It is the perspective diagram showing the important section of an example of the 
ink-jet recording device which can apply this invention. 

[Drawing 4] It is the perspective diagram showing an example of the configuration of the record 
head shown in drawin g 3 . 

[Drawin g 5] It is the outline block diagram of the supply recovery system which shows the 4th 
example of this invention. 

[Drawing 6] It is the block block diagram of the outline for explaining the control section of the 
supply recovery system shown in drawing 5 . 

[ Drawing 7] It is explanatory drawing of the relation of composition and neglect time of dark ink. 
[Drawing 8] It is explanatory drawing of the relation between the viscosity of dark ink, and 
neglect time. 

[Drawing 9] It is explanatory drawing of the relation of composition and neglect time of light ink. 
[Drawing 10] It is explanatory drawing of the relation between the viscosity of light ink, and 
neglect time. 

[Drawing 11] It is the block block diagram of the outline for explaining the mechanical component 
of the record head in the 7th example of this invention. 

[ Drawing 12] It is explanatory drawing of the distribution table with which the shade distribution 
processing section shown in drawing 1 1 is equipped. 

[Drawing 13] It is the block block diagram showing the important section of the 7th example of 
this invention. 

[Drawing 1 4] It is the plan of the important section for explaining the 2nd wiping mode by the 
recovery means shown in dr awi ng 13 . 

[Drawin g 15] It is the plan of the important section for explaining the 1 st wiping mode by the 
recovery means shown in drawing 13". 

[Drawin g 1 6] It is the plan of the important section for explaining the total head wiping mode in 
the 9th example of this invention. 

[ Drawin g 17] It is the plan of the important section for explaining the light head wiping mode in 
the 9th example of this invention. 

[Drawin g 1 8] It is a block block diagram for explaining the configuration for the video count in the 
example of the octavus of this invention. 
[Description of Notations] 

22CKs, 22MK, 22YK, 22KK Record head for dark ink regurgitation 
22CU, 22MU, 22YU, 22KU Record head for light ink regurgitation 
31, 32 Empty regurgitation control circuit 

35 Neglect Time Timer 

36 Processing Means 
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2 CK. 22CU. 2 2KKteJ:i>'2 2KU*«t £. 

2 2YK*J«fctf2 2 YUtt-f*P--©i£-Y 

-f >fttUJfli©E»^i» F. 2 2MKfc«fcD I 2 2MUB 

*©«-< > **i ^cfiK-r > *maffl©E»^ ? 

F, 22CKfe«fcU c 22CUt*W >©?S -f > * *5 <fc 
«-/>i'ttaffl©E»^» F. 2 2KK*J«fc!>*2 2KU 
«^ 9 » * ©?S -f > * *s 2«R 4 > * tttllffl ©BB»^ '■> 
. F"C*5. 2 0«. &-9 2 7 4iJ:tf2 8©nBJCS5W« 
S tlte-** F 2 6 £ A l/T * + 'J * i> 2 3 ?:SKiJjr 5 * 
-£-t?£>9, l> f ^2 3t*a * F2 4*$<fcU i 2 5K 
?9o r^EP 2 9 flXfcftCC&Bbr 2. . 
[ 0 0 2 0 ] *3atWD*IB«:fflC»* -f> f J* * 

» f«»^* FontmMii^i^^r-S). 

[002 1 1 -f>*"^*5' hfiB^JgatCjBlfflStliSBJa 
Ftt. HRfc»Mtt*ftttffln (*'^^>> * 
BH8«tCf C ©iSHKD-fiKCSW 6 ft* x+jM 1 — FBH» 

[0 0 2 2] c©«fc9a**^¥-«r»*r***^ s lf 

-^^isi L"c«tr* % y*-¥-*©«sttii«saft**ffl 

ffl. fR^B3-ti--5«fc^KU/ct>©. *Sfc>««lW*SB»i* 
©^*>S. 

[0 02 3] -?-©c}3t?4>Mi^^**-^«i:-oTrSft ; £:itt 

«5©jR(*n±nip w 1 ;?^) ^sseKiiEy'J-rstit 

AiT# S/<ii?>tClS5fi?^*©iaS**r2, C 4*s?r«"C* 
I»te32l8k^ v F tt. f F t UT a f 

JB©fiBr*+-^«cffifflt?*. fiRik*iJ:C«B«<t (2 

3 ^ F *>5flS% -f > * S? * ? h BBttffl^ ^ F *!S«r S 
) [0 02 4] COi5Ki**f-»£faKl«lia[ 
?j?xj F IBli-^ f Ftt. HRKtt. S-Y>*ttWPK 

*ftffl $ tf-c. Jtrr.r2»^>i"iap^ 
e-is^ttw t xmrnrnmrnttetifr t u -com 

[0025] >*Rta»©»iJi*ffi«:-3t»-c. 

*UKAtt. » 1 ©8«Lh«ciJ><e < 1 4il8B*»BKr * 
0 fc»©at*H<!:. ii>^c< £k*ffi©fi©JBflcltfiJJ8r£ 



(4) 



HtfB©* WfcSBfl.* 2 -3©a(g|gj L, 4>ft < 
ifcjRl8*^«r436rffi4ffllB[ («ni36 2-2 534 

t0 02 6]i4tt±lw c -{>^x ? hE»^» K 

FI01ttl ^> *a». * '< » * y > ?*©¥*# 
«i?Dt«:a*8r. 0 i (ommv&zm. i o 2 
±«cesj«3 tvtttsmaemt 103, iii 04 ®& 

2 1 o*»j;c^fii 0 6tM^ti^„ 

C O O 2 7 ] bfrcr COJ: 5 &Sf§K 9 K 1 0 1 fit 

1 0 7 *at,r#a«B5 1 0 8 ftwmz in, 

10 9i»J&fffl^^^ mi *a*si 0*8 
F«*c#|& $ 1 1 2 li^glgmtcj: t> 1 1 0 20 

1 0 3 icmm snscitct^ 

0 ODP I il^fciiiSS©®Sgiettrv^ ? yX;U© 

Co 02 8] „ ne^^fc^.r 

[0029] *t«c*f Or. JMTK^^-J: 5 fc^Rtmp* 
[003 0] $ T. ttH^m.b Y >^ttflr©iW0<OH« 

»^^©^( Cc fc^rp±toajt6/«c±|!g©^ . 
4 «: A -> -c:?*ta***Stt:|&±r * s c 4 ± & * . 

[003 1 j mms^msuc^ 

««. H2tti©s«8 (c ^j : ^ {c g i!ftb> B±tii - 5 j mm 
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2 *©*MT, t£»cSRta*ff 5 C £fc J: 

■at. ^a*^{q»jtT*4C4 4&*. 

[oo3 2] ^ct, Buck***, 

tc. *-/>*tta«©^, K2 2CK. 2 2MK. 2 2 
YKfcJ:o-2 2 KK©Sl!tti](H»|B|B3 1 £, $y>:5> 
tiffli©->,F2 2CU, 2 2MU, 2 2YU*jJrO*2 
2KU©2tttB«|f|@K3 2 4*3l*T«tfLTt»S. 
1 0 0 3 3 ] l/c . tt#©£«tUMfl|l|3R 3 1 (c«fco 

r> 8tr»(y)httjsfi»nT ( *«a-r«t:£K 

tttfJfflO'v? K22CK. 22MK, 22YKfcJ:tf2 
2KK©**i4Phtt:»|&j-«K»@»3 3A. 3 3B 

ssmmi i±©HMM^fij5©flw«*ncift 0 r m«-en 

>*ttfflffl©^„K2 2CU. 2 2MU. 2 2YU4SJ: 
0'2 2KU©^n-e(C*tlE-r5|KJi[HISg3 4A 3 4 
B. 34C*»J:cf3 4D*«tt0r. *tl-tti©^» K 
*»£>3»ttl l±OH«»J«©iKWf{ciaioT «*.« 

[0 0 3 4] c©J:0(c. ^HM©«^ tt< ^ >;5 , (D 
r^Sfc f £: t ;/c^Y5>i/-c^ ; , K*»6©-/>*©3BttH, 
*ftr5c£KJ:»j. «Rtt^ttto{C«fc^^>i,©^^ 

***J:Df«^>4f©Kj J i| )Qc<% ttD^ROT, CiJCffitt 

w*froTi»)it3it*. M-r>5'(c*for(*2ttai©«s 
[0035] (02 ©iw!i) g?^b/cm 1 ommmic 

'^*ftfflK: btfei.t. ffitt Bivmmttimrj: 6 if 

S «fc 5 &C L, r t mk<Dftek*H 4 c £ * 

coo36]rtttofe. 2ttm©*a©Y>*l^* 

H2©»»«fnBT.. (C^L. KfC*tLr 

hEH(«jl>T. ««MStlAfl:i 0 3 (B3*JR) ©IE 
^^©Btflitt^fcr, ^ *©IBtt/^^*»*i;te 



(5) 

7 

>*©ttK£Ttf. cn(c«fcOig-r >*>^--» K© 
q±WPjS{#©iBtt-Y > ^ W tx^^T-T £ J: 5 cc L 

TfcxfcO. 

[0 03 7] <^3<D|«SW) 

[003 8] Tttfrt. f£-Y>i'©£l!±tti©-Y>*-^ 

>i7<DttS*«i^--C. £5£Lfc£tta£*T Htm 
■5fc©©. ^^>^©**i«(gB#P^St^<:toK:. ^© 

-e-c-c. giOi 1 ^!! fcckjuttw:. 
? Fcc*to-c^i±m©-f>*-<'™' i £fi< ^- a^s&tt 

ifcio-C, Fijg-Of^* F<t©-e*i 20 

[0 03 9] <Jd4©jefcW) iiffliBSIS«±«:tofco 

*/c«)k:h 5 tc^r «fc t> tsm£Mim*&f8.? z> . 

[ 0 0 4 0 ] a 5 « 1 -3©f^^ fK2 2 &C2tT-&^*S 

0tJUR*»nU w7i 3 6£B!DT:*>e>. +>#>^ 30 

1 3 HC<fct>-C >f 1 3 4*©-Y>.f %«*&B81 
3 2 ^6I£J»^ ? F 2 2 -^£9 *©K»^ ■» F 2 

2 #>63H 9 &A,tc4 oi-^/c^tttttin 

izmtn b tt^&tonmoffiu&zit*: -> x ti 

[0 04 1 ] tt*S. EP^tt£©12Ji$Jjf|3#W:> M'JUy 1 

3 6 fcKJOT. ■4>9m&Vt 1 2 3 3 «TCK»^» F 

2 2cc-Y>*£{fcteT-s. 

[0042] JDElHl«ib{'P©'i:>Stt« . ig -Y > * <t & -f 4( 

7 a> 6a 9 (cs-^ts&bjt*. 

[0043] -f>i'fflES«. -wt(yryx? i u>yy 

3-;l/DEG*!3 0K ^(BKY>J (T^yW 

©-0Hiut:FB2) tiig-Y>fdu%. i£-r> 

H 7 Km? <* 9 fc. S^flJ©*!^ 1 1 iMffltffcE&tttf . 
7K*U 0%. ^i^U>^'J3-JUDEG*i2 5%©& 5 
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8 

U &^>*©*ll»&tt. S9fc<fct>'ia 1 OKthTJ:^ 

lisna^E^c. 7K*no%. yxf-b^y^- 

;UDEG#2 5%. &*4# 1 % £ ft 9 . %«4'^«fUl/«C 
[0 044] L.fc*^t. tfU >*<Dtfl£CC(X. liBRO 

-y > wm-Stt . i jamakiBa©En*tt ^oKttiWMtr 

[ o o 4 5 ] -e c -c. *^«sf«©*i^«. i jara 1 ] ft f© 

•TCC. igf$Y>i'©SRl* ; S:^<"r. ZVtfctb. B16K:^ 
Tcfc^tC rg-f >^l!±aiffl^^ F22CK. 22MK. 
2 2 YK*jJ:t>'2 2 K K<DmK.®®Mftm<Dffl®l®ffi 1 
4 1 i. *^>4'ittWffl^» F 2 2CU, 2 2MU, 2 
2YUfc<fctf2 2KU©finEi]«tb^ffl©*il®lHl»§l 4 
2t§7>WtWl/t04. 1 4 3 WfEI^S©StaB# 

M5rt+ffiif-r-5/c«f)©^'r-7-r* | 3 > -e©ftB#B#ra«:s-5 
t»-c$iHa!iEi?8 i 4 i i 4 2*sm^©KSB#p,nrai!g 

4 3 *$J;!>*ftlJiailHlS8 14 1. 14 2KJ:-7t^yK©i 
^ffi^iai 4 4*^fiXStl.-CC>S. 
[0 04 6] ftte. i-f>^7 KSS-f-^i'^f K«t 

^lelSgl 4 lfe^l 42©S6!l{ / pB$W=l:-r^U-rt«t 

[0 04 7] 3 ig-Y>^^^ F«:KUT«l®rd] 

«jtB«tcjjoEiaan*fps*. fkh 

[0 04 8] Sfo. 1215^ v F©Y>*litUP*6>Y > 

[0049] (5B5030t«) «-f>f©*»©SBB. 
%mmg., *J:W»iB<t'«:K»^f FttfflPffl*** f 

[0050] -g-OJa^CCli, 9~>?> YK.ttLX<D 

*. H5 tCTnTJ: 5 13 1. f^SS 1 3 2 

Ktc>Ff IxtTl*. -t©«fc^&IslfflS©*:tM»fiSt<t 



«> 



(6) 
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CO 05 1] (WBOSBiW) JB-/>i"s» K4«Y> 
CO 052] «Att. »Y>^^5, Kfctt. 

>^©«5l*(c J: o T-T > *ttmp*> 6 -f > * i *KJ1 

[0053] (*7©»fc«) HI lfct. 

ffl©«*s»'v », k* 2 2 Kfcio'2 2 u 4 or -en 

6©I»MM**^-*-. ^ CCTB, «-f>*©Jfe 

f4?jtg#& j > * © 2 menu, z, t> © t b x \. >z . 

1 0 0 5 4 ] m 1 1 K*t»T, W3^9#t*«agi 1 5 
1 tt. M&KH 1 2 tc^J: ^ ft^JSO^Wf--:/;!, 

^1 5 3K*iJ:cf 1 53U^jJ6S. ^ F F^Y/fl 
5 3 Kfc J:£f 153UIJ. A* l/fcfl0««-%«:*-3|,»r 
»»6rSB»^, K2 2K*Jrjy2 2 UfcHJ&b. Bi^ 

[ o o 5 5 ] m i 2 ©«$&* mtr- fMmmia* 

«fa#U^*$«*tf i 2 7*j8iLrj«-r>*©K* F 

<ift:iBl*tts©& > f K » h t m? 1 1 >r t » < . 

[ 0 0 5 6 ] C©J: 5fammt)&tt7-'7j\,SfBi l >x 
2 2K«fc*)fc*.Y>*^, l-'2 2UO^fa"f^ 

tt«l : 4SflC{C35t-,fc. 

coo57] 0i4«. mm\ J imzt.mmA^>?v 

* » h e»§9B(C«s^ 7 K 2 2 Y K . 22Y 

U. 22MK. 22MU. 22CK. 22CU. 22K 
Kfe.fcz/2 2 K U(EMp®0-C* fj , HtteflW©EH?:«« 

?f teste o fc» - a * i;uBrM6iizm®*mmz-- so- 



10 



10 



20 



30 



40 



cfc^fcieigsnrfco. hi 4tc5xrj:^«:. ig&s* 

4. C©<fc5Cc. l^CD^U- F l 6 178*©^? F 

ttftnitree . Eu^^is^-e 8 *©ia$^ » f ©-e-n-entc 
Buseofcattat2 o osewf ^>j:9«:ft-,rt»*. 

[0058] *^»«{c4jl>r tt, 0 1 3 cctkT J: ^ * 
«:. «-r>*ttffl«©^, F2 2CK. 2 2MK. 2 2 
YK*sJ:o'2 2 K K <Dtclb<D 7-ft*> ^SfJffillHlgg l 7 1 
«t. i^-f ^*lthW«<D^tf F2 2CU. 2 2MU. 22 
YUfciOf 2 2 KU(DfcJ*<D7 ^>^HfllBR 1 7 2 
£*«■*.. -en^n©$IJffl)Iil8g l 7 lte«t^l 7 2tt 
8B«»KOttlEI«n«tmr« > -f v 1 7 3 <Dit^B$ra 

73*»«tW|«|B»17 1. 17 2JCJ: 
•or. FomaUfiS^IK! 7 4*J«BS3*it-1>S. 

[0059] 0*^r. *«feM©^{c«. HU^Lfc 

[0 0 6 0^icDy^f>^-F«Si 5«c^rj: 

KO*t^Epi 6 2^(fijtcMia3-&-C > ^U- 
Kl 6 ltCtor*^^*^, K®ttUiCiaBO*£>7-l 

K«. (3 1 4JCjnTJ:5«c. ««cd^>^ 9 K*±r 
t>*T5*-Kr*4. C(D<fc5^2-5(D'7^f 
K©«i(?tt. Manae 1 7 1 fc.fctf ! 7 2 ^ 
*© ^ > , F© -7 * > *©.i»tttc!£ CT llttW 

(-"©ttHJPS^-yiJtc^t-. 
[0 0 6 1 ] F*7-Tbf>^r**-F 

^©fiJ^t*. *m)©^{cj:-,r§f«©fll^ («ittt 
1:3) fc^ftS«>r*K . ■ 

[0 06 2] FOM7^f>yi 
fcBCC « , mrai 0 J: -5 ncSfeE$±ffl©2ttffi{i^ ^ > 

Kfc-3t»r©*ffittf+^-c**. 
[006 3] (»8 ©Xttfff) WJeufc»730S#re 

[0064] fftftUtcm 1 1 OiKRjSO^kflifli 1 5 

-i-(efci,-vr-s-]-2-(cinT-«t-^jMMl)g«3^W^-^r 



<H 



(7) 
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11 

^m^xmrnm^m mm Kftvzm&M*. mm *> 

il«3#Wi!5©{i-if U-^a* 1 2 7©i^B. ig -y > ^ 

a.-^^i^c'J. ifcu^^a 5 5©<t&-eW:. is-/ 
0 Q%? a.-? 4-c*4©(c»u-r*w 

[ o o 6 5 1 -ec-c, #s£*fe0»J-et*. «8M8»)«-it«© 
-2.. 

[0066] cntBI*flc«Mft*^rr*J:51B!*<C»BS 



12 



= k 



*iUtB. W*t^*lfW*WI»©lii««^*0~l 2 
7 U^jU®H<t 1 2 8~2 5 6 U^JUfttfflitC^WC-e 

«>6tt&iS 0 #W«©H««^©tt*»ffl LT -C-OtfcK: 

©«g©tt*ifc3e-r i * c <t*s-c# a. 

[0067)11 8tttf'? t ** , 5> F©fc«)©tiUiJc£7n 

ja&fi^aiHisg* 1 ^©!®^!^^ ss*i-^»£ 

10 L-^C. ®^t-^©U^-'i'W±©iij^<t^iS^^ )fe *' ? 
>*1K:-C*£>FU S^i^©U^U*vS©iIH£{i 
-sf©ili&£SE * * V > * 2 (c x *) 0 is F -f £ t*fi£ £ & -» "C 

T5S (l> ©Nffflt, te#«c^f^ <k, iiflH£fl0 . 
[0069) 
* [gftl ] 

US) + (*»:/»2g>*»yhffi) 



[0070]*?:. «-r>f^> K©-7^f>^tt> T 
5$ (2) ©ttnt, fe^KtT^ (k, IMf£tf) . * 

t, =k, x (tj^^Z 1 

(»9©si««) waufcfln ©**«■*?«. *-f>* 
^» KoMc^tv^ifcfeK. mjy*^-> f© 

©■c»&i.». 

[0072] ^HJSPra*. H 1 4*» *Cfla 1 5 (C^lT 
.fc^lt. »^s» F2 2YK— 2 2KU©**i**i(C»J6 
Ufc^U- F ( 1 6 1 KU~ 1 6 1 YK) £ 

5ic, ^u-FfcJtt&i'*"^ FKS««Stffc**£ 
^»V**En2 9©*lSl^»»S , tt4. 

TASK. **-f>*"»9 F«c»l£l/fc:/l/-F**ia 
^©T'U- F*9-f F^SKJc-^ria+wi*^** 

» F«:S»3-ttte«*^» F«r^En2 9©^(SJ^iti 

[0 07 3] (-t©ffi) >d^ 

*V8 5 n * x * A,*? t h X * )V¥ h #ia 
(W*l3W«l»3Hfe(«>U-- WEtt* 
*Jb¥(c«fc 0 A >*©tHSSMt*£S3tf ***©E» 
F. Ej««Kfet»T«ftfc«l**:*>fc&-rt>©'C 
fr*4#aK«fc™*K»©**lMfc. WMUHt** 

[0074] *©R»Wtt«WE^»iraWC-3l,»-Ctt. W*. 



(1) 

* [0 07 1 ] 
[«21 

©ft^hA) <2) 

«. 3KH»flF»4 7 2 3 1 2 9*WiW». 1314740 

7 9 e-^BJiMStc^sn-ci^s^w^/Ui^ratir 

if 9 *>©**»* e©*3;tt»TSl*>? t "* , > FS. 
3>y^r.»TXS©t»rtiK*>affl«Il»"C***». « 

30 tc. *l/:r-?ls FSS©ii^«CB. 

s nr t» * 2/ - F -^rgsstc^it; t -cie® 3 *it i » s«a 
Lfe. iBfl^^ vcommmicmmm^c^^x, m 

iWK c ©?gH) (m «: -?t-t? » U tdiMt 

^©»?a*jfjfi£-c#5©-cwsfi-c*5. c©mta©sx 
s. mm^j:K)fA.mmmmifrbxmw uy?) ^tt 

tft>n*©"C. »j«&SI4K«*iteiK(* ©tt 

tii*i5ifiS;-C^- J:"3»*H.». C©->^l/^Jf5«©fB8*fa 

br«. *HW«P»4 4 6 3 3 5 9^«ffl«. 
4345 2 6 2^nMffl#tcl24S$ia-Ct,^ct5fe<>©* 1 

aurt»*. ±ia»ffffliB©aflti:»*KM-r& 

%W©*a^i ! F^4 3 1 3 1 2 4#WM»KEttStir 

[007 5] fiMK» F©««i l/TTtt. 
50 #KHIw3n'Cl»4J:9ttttaiD. ifiB. 



13 



C8) 
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z>*mtm%4 55833 3^wmm, xmmfrm* 4 
5 9 6 0 o-%wmmzmi,>?cffii&b*mjiic-g£tiz>i ) 

TZmmSSS 9 - 1 2 3 6 7 0#^fS^x^^^OE 

SffgfJBg 5 9- 1 3 846 1 ^&$g(C 21 Or 
t*^©^«^ r ^^ o ^-^^ gall^ K© 10 

*W*{C5W!J: < |f 5 C 4#-c* s «fc 5 CCfc**fc-c* 

C 0 0 7 6 ] 5 etc, l3««K*SEttr**E««»© 

sa^* K4t,r©Mstot>r*vct>j:<,» 0 

[0 077] MS-X, ±m<DJ: 5 tt*s <) tjV ZJy'Oi, 20 
©Tfc. »«*fl:»£lIEs**ifclBfiK»F. *4i>tt« 

MUC J>i> *>9#1SM *>*ifc*- h U * jr Y 7'© 

c 0 0 7 8 j * fc. ^moammsommt or ia 

fct»9 1*®. «««BS««:«ia:c tii ttftl©AM&XTO 

tt c n 6 ©ffl^^-to-jf c >r ams** t 5 ^ffitiam^ 

IBIS 4 W^©»tffl Srff * 5 ^flttttij^gt £ c 
C 0 0 7 9 ] *fc. «tts*lSIB8K » K©«BKtt»t, 

o^>f*c*t«or»ttffls»Rw^ti*t©-c*-,rfc 
«e*©£»fe©*©se»-=&- h7cwr«/j: < . seis^ 

«cJ:S><;l/*7-©Siaja*- K©^&< 4 t — 
[ 0 0 8 0 ] $ hlcmt-T. «JJBWOfc*jfM!3«fcW 

<tt*ft*4t©*ffli,»-c4,J:<. *4t»tt-/>^ ya . 
> F^?t:U>*SftS 3 0-Cfelh7 _01C_^.-E©Sgffl__50 



14 



rtrasijsijgfcfro r a > * ©tttt^^nttii^ffltc* 
^ J: $ tcii&Marr s ©*j-jKfl<jr $> z> ifi h . teflfig 

•®*> 6*flcR»'MC)«JBac^©x 4 0 "CftE* 0 
*SCiT?WiWfc»jt*-4fc«>. *A:«-f>*©jJK» 

^-C(C@rfctte4t)St©^©J;^ &< Ui^^^ 
#^BS5 4-5 684 7^&«»S^i34«BHll36 0-7 

tfflaittt©!*. ±»0fc«»B36?3a:%iitfT-j-**)©-c 

[008I] ??,(c/jp^r. *»w-/>*^x, nam 
»!©«.« 1 0 r «. 3 > e a _ ^^©ttiB^jigig© 
iii^ffl^iS^iorfflt,»e.^*fc©©ffi t v-^mtm 

5 y«H©««*»S6©»t?*ortJ:t> 

[0082] 

[^W©^m] «±!»fljo/cJ:5(c. *#6BJ©^>i7^ 

[0083] ±ie©ttai@ffl^iid: oru, eoitcn^ 



[0 1 ] *&BM(om 1 ammoBto&fk-t-?* » 

CH 2 J «» ^ > ^ ©ttiBl^no i tt® 4 ©Nffi©Si91H 

[03] ^jswtaffl^ifta-f^^j?,, mb«i»© 

CH4] H3JCfl^-|BfiK 9 K©»!R©-fl*;R-r»ffl 
■ CH5 ] **fH©»4©SEJt«*jn-j-«|iaiiiaBfi©«B 

188185 * c ^"«*fiHBl*©«»ai4BiiHr*fcJ6 
■©««©^-l3-»-*#ttH-C*-4- 



(9) 



5-92579 



15 
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[07] i&^>^om^LtWLm.mrst<omm<Din,mm-c * 
*>■*>. 
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